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^ ^ ^ ZLS] ^ ^ «V£^1 7l^ofl ^^S)^ WflSH 

^r#;^-7l uj|Ej<H ^f^ofl ^*>3 o_s. ^^tt PVD = W.CVD «>bv,pvd e) 
^^M: %7\ P'VD er^.CVD efr^r.PVD £]#S-f ^j-^-o] S-^f- 

£ 5 



30-3 



1020000042158 2000/9/ 

«V£*ll ^ =L2) ^ «o v ^{Metal thin film of semiconductor 

device and method for forming the same} 

JE la^^l £ le^r #2fl 71^21 #e^l- o)-g-*V ^ afl^^ -g.^ 

i 3avfl^l S. 3d^r ^Hfl 71^5] Al Cold-Hot afl*!^ ^ ^ 

£ 4a^*l i 4d^r ^Hfl 7l#2^ CVD/PVD Al* <>1 -§-*!: ^ afl^ ^ ##5. 

£ 6a^^l 5. 6d^r ^<H1 ^ 5] *V ^ ^£ 

£ 7a2j- £ 7bfe «flsH -g-^ ^ CVD/PVD Al ^£>] «U}-§: ^ ^ 'TllM-i- 

£ 8avfl^l £ 8d^ afle]<H ^-4^] nfs. C VD/PVD Al M-efMi 
AFM o^*] 

£ 9a^f £ 9b^ «fl£H 4€- CVD/PVD Al XRD sflli ^ rocking 7} tJ. 

5. lOa^-M £. 10d^ wflal^ CVD/PVD Al wW €^(Via 

filling) M-Efvfl ZLSfilE 
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51.61. #£.*D 7l^r 52.62. HfleH 

53.63. PVD #1 54.64. CVD 

55.65. PVD ^ v 

<15> tiV£*fl ^ ^^-S, ^-§1 -f^^b ^ ^ 7H^7l 

<16> ^W>^O.S. *V£*fl i*}^ ^ tifl^d ^S. ^7f7] o] A}-g- 

<i?> ^*fl ( tg^^i + RIECReactive Ion Etching) Al , Al ^ 

<is> E^^i °l-§-*Kr ^ wlo>(Via)^>xl a] 

Sl'S-i- ^Tfl (filling)^ 53 ol 7Hf*}i4, ^oj ^-^H ^ «l-g- 

<19> Al ^-8" ^^1^ ^12: «l-§-°l ^4^r 

<20> ol^ ; 5L^^r ^JLSH ^efl ^-4- ^ o)^ o]-g-^ ^ yfl^ 

<2i> ^ , ^^^1 #ein# Ol-g-^V ^ tiflAj ^ 
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<23> £ la°(H*4 ^-^1 7l^r(l)^Hl ^^^"(2)^- *g^}Jl ^^^AS 

£] 5!^- CVD ^.2-5. l-^^I ^31(W) -^^^ ^1^^ #^ ^-g- ^, 

<26>' ojufl, ^i^l#(5)^r ^*(3)* ^^*>J1 ^^^-(2)^-^^l£ ^^^Cf. 

<27> o]c>) ) ^ IcHHsJ- CMP(Chemical Mechanical Polishing) SE^ <*\}*}^ ^-2- 

3, #7] ^^(5)-g: #eiZL^C5a)^r 

<28> zl^jl £ leofl^sq- ^o], S-&|zi#(5a)°l ^l^l ARCCAnti- 

Reflective Coat ing)#(6) , <£^v] ^-#(7)-g- Ir^H ^ «fl^-g- 

<29> o]^- ^ e^^l oj-g-s}- ^ wfl^l ^ 

<30> Zl^M- ^ 3il7} ^Jl($14.36/wf), ^ ^^7} ^^o] -g-*fl 

7> 551^-. 

<31> ^-^-ir °l-g-*>7) ufl^-o]] s^^o] aH^ 7 > ^^ja. iLojc 

(void)7> iHJl!; 7}^^o) ^cf. 
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<32> zi^JL Al 3#3.-f# °l-§-tt ^ afl^d 

<33> £ 2avfl*l £ 2d^ #Hfl 7]^<2] Al B]#5.-f# oj-g-^b ^ wfl^ ^ 

4. 

<34> ni^ f .£ 2a<H]^Sf 7l^-(21)^Hl %7l ^^(22)^- ^^*>ul 

^^(22)* *|z**H ^«-(23)# 

SJ-^-€ ^-SCwine glass type)S 3>£th=h 
<36> ojo] > c 2 MH^ £o] , aV 7 ] ^ejj1-(23)^ 4^"^ ^ £^Kr 

^-(22)^1 S^ofl «11bH# ^ 3]^(wetting layer)(24)^- *g^W. 
<37> zz.e):n. £ 3c<*fH£|- PVDCPhysical Vapour Deposition) ^^^.S. IH^l-B-f 1 

(25)^8: ^^W. 

<38> oja}}, <£^v]^-%(25)-§: ^#(23)°1 ^sItt ^^1 <>}u|b)- PVD 

<39> o]o) ( £ 3<tfM^- 550 °C ^r£^ ^^el ^ #7l ^n]^-^ 

(25)^ (reflowMl^ ^e}#(23)°] ufl^s}^ jg ^ sJ-a] ^ ^e^+^yfl^ 

^ «fl^(25a)-g: 

<40> o]o± ^ ^Pl-^- E)!-^ ^tt ^ «fl^ ^ u o Vl 3^ *fl2 Hl-§-#^°fl 

<4i> S&^V, Jl^ #*]7} *£&.f:}3L, JL^r ^-^H ^tt ^l^^dine Rs)^l ^7> 
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<42> zl^jl =-4=- wflAi^ t}^ ^ «j-^o^ ^q-oi A1 Cold-Hot deposition ^-fr 

<43> £ 3a^^l £ 3d^ ^efl 7l#^ Al Cold-Hot <=>l-§-^ ^ wfl^d^l ^ ^ 

<44> ^ Sa^i^if ^-o] t p>i^il 7|^-(31)^-°i| ^^ef(32)* ^^^l-Jl 

^^^-(32)# ^d^o.^. ^*(33)* 

<45> ^7H, ^«-(33)£r ^^-§- #^ Jl## ^ol7l 

<46> o]o] ( £ 3b°fl^^- ^o] ; Aj- 7 | ^Bfl^( 33 )^ ^ w^-t- if-^ ^ 

^■(32)^ JL^ofl a^o^ ^ ^]^^(wetting layer)(34)# ^th}. 
<47> zia]j7 £ 3c oi]A^ &o] t ^-7] ^ ^1^^(34)^1 Cold ^^1^^(35) 

<48> 0)0], s. 3d^l^s|- £o) t 400 ~ 550 o C5l ^.£0^ Hot ^^l^^a)^: IP^H 

<49> o]$>). Al Cold-Hot °l-g-*l- ^ «ll4i ^ y c^£- ^ i E ^7f aj<H 

<50> ^ 7>^*V f^u^ oiji, ^-^^r ^^.S-^H ^ 

^ ^7> ^7> 

<5i> zi^Jl 5E ^ ^ wfl^l^ cf^ wj-^ o) CVD/PVD Al ^ tiflAj ^ 
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<52> 5. 4a^*l £ 4dxr ^efl 7l#£l CVD/PVD Al^: o]-g-*V ^ «fl^l^ ^ 

<53> s. 4a<*\)*]Q ^rS^l 7l^r(41)^Hl ^^^(42)^: ^^^Jl 

^<gB]-(42)^- -id^AS. ^z^H ^U}*(43)* ^^W. 
<54> Ar isjEi^ -§^0.3. ^^ttq-. 

<55> s. 4b°fl^1^- , #7l ^Efl^( 43 )oj yj-cJ-Tg ^ ^-g- Jt^Rr ^ 

<3*K42)^ ^ofl ^^a^ ufls}^ ^^^^(Nucleation layer)(44)^g- ^tW. 
<56> j$ 7 ) b\)^o] Ti SE^r TiN £E^r Ti/TiN# IMP 5E^r HCM^^l c>l^r2l-( ionized) 

PVD CVD ^£.3. ^ 
<57> ojo], £ 4c°11^^ #7l wflsHf^ ^ «j-$^(44)°l ^£ ^Tgo]l CVD J g- 

1000 A o]*>^ CVD ^:^-u]^-^(45)#* 

<58> Zie]ZL £ 4d^]^^- &°\, 350 - 400 1:^ ^^^^ PVD #7l CVD 

°i^lir#(45)^M] PVD ^:^1^(46)# <8>S*M + ^r«U^#^- I^W. 

<59> c*\ 7 )*\ f CVD ^^1^^(45)^- PVD ^^1^^(46)^ S^S^l ^A*> 

(wet ting) AS. ^V-g-SlJl, CVD ^^l^^^Hl PVD ^ AS *)M^ ^ ^rS^IM 

<60> zieJjL PVD 0 ^*1 ^#(46)^1 ^f£)^r 3flE^ ^°]7l ^*}^ 

ARCCAnti -Reflective Coating)^-£r ^^-b ^£ 7pg-^-t}. 
<61> ARC#AS^r Ti/TiN°l *l~g-€ ^ ojtf. 
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<62> o)9\- ^ PVD/CVD Al «fl*l «11 £H ^^l ^o.^ 

IMP Ti/MOCVD TiN°l Via filling -f^7l nfl£-<>t| ^ A}-g-^tf. 

<63> ^-o. #Efl 71^5] ^ nfl*} ^ ^<>1H >M-g-£| ^ CVD^l Sl*> ^ <§^£ 

7]^<>1] aH-^S^ PVD tijsfl via filling *M|tfl i*} 

3 Al #eiZL <3^7> ^sq&nf. 

<64> M-s) t CVD^j- PVD-I- 8^ CVD^l- wi^^SlS. >>]--§- PVD 5} 

^ £ 4a^fl*l £ 4<H ^Hl-\fl PVD e^S-f-I- ^}-§-*Rr ^ofl via filling 

^H3°l -f^^ CVD^V-a- a>-§-^ T^ofl Hl^fl ^r£7> feJl alloying 

element!- ^7>^ ^ £M a$a±a$ ^ ^iSl^o] ^ ^ afl^-g- 7>^>t11 

<65> olsq- ^ ^Hfl 7l^^ ^ yfl^i ^ ^4 ^ ^7}- &tK 

<66> Via filling ^HM -sj*-^}^ sfl^^ njl^s ^S. ^>-g-*>^ IMP Ti/MOCVD TiN^r <H 
n>o]n5flol^(Electromigration) ^7]} 7} ^ 3^ 

^|- t a^(texture)7]- Qo\ imp Ti» a>-§-^ ^Jitf afl-*!^ AiSl^o] ^ <g£- 

<67> £ o)9). ^ ^Efl 7l#^ tiV£^l ^>^1 ^ yfl^d ^ «fl 

<68> o]Sf ^ ^S>7l ^ t^ofl nf^. U>£^1 ^ «ii 
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PVD *1 = ^"^-.CVD ^,PVD 2]fS^ ^*}JL, ^7) PVD *1 = ^.CVD 

31 ^>^1 ^ W ^ *o^£r Sh£3l 7l^ Q Ml ^<£^-8- ^ ^ Jl 

# ^ej^ o_s. ^Wi-o} ^*Kr #7fl;^7i ^ejs-g; if-^m f^> ^^MJ- 

<i all^H ^^Kr &A];^7] 31 s]^ ^# A oHl PVD ^^Sj-fe- 

#31 ;#7l PVD #1 = wVoi-^-o]] CVD ^^-g- #?(|;#7l CVD PVD ell-S. 

-f ^sj-g- €-^*°l cfl^slji ^t_> ^<S*HMH ^-51-4 #31 

<69> o]s>, ^J-jl*]-^ ^r^^l nl-E- #H31 ^ W ^ ^ 

U-^^ -g^*}^ ^cf. 

<70> £ 5^ ■& ^o\] ^ ^ ^-Si ##£<>lt}. 

<71> ^ , igHgofl =-4f Wj-nV^. ^BMS.-g- 5E^Rr ^^^(S-^^l £^1*> 

*1 i^*Rr #5L3l 7] ^-(51)^ <8>g=)fe- *llaM ^#(52)2)-, >8-7l riflEl«H 

^#(52)^ 0 M] ^V^JIS. 3# ^^2lfe PVD *1 = 1^(53), CVD ^-^-(54),PVD el#S 

<72> <^7H, Bflejc^ ^-^(52)^- Ti TiN Ti/TiN-i- ^-g-^r^. Ti^ IMP ^ 

ofl ^*fl ^^€t}ji TiN^- MOCVDCMet a 1 -Organic Chemical Vapor Deposition) ^^^.S ^ 

<73> Mflel^H ^#(52)# IMP Ti IMP Ti/TiN^ ^ ^ ^ ^£ 7>^ 



30-11 



1020000042158 2000/9/ 

<74> PVD *]:E. ^(53), CVD ^(54), PVD H]tS^- ^(65)£r Al Sir CuS ^ 

<75> olsf Mj-^ofl icfs. ^ ^ ^ ^-^#(52)^ CVD ^-^-(54)Al-oloil 

PVD *li= ^(53)-i: CVD ^(54)^1 ^ *H1 IM^l z] ^ 

<76> ^, Al^ «|^^ ^ nl^l ^ S §-^1-1- Sfl^*>7l iflafH CVD Al^l «H>£ ^ 

^^Hl -ffsltb A1<111> ^-ir PVD ^-^SlS. *}^<L3, ^ ^ ^*Rr 

<7?> ZLelJi #71 PVD £}#^ ^-s]-(55)^Hl Ti/TiN^l ARCf^ cl *g#Sj-^- 3J£ 7>^ 

<79> £ 6a^*l £ 6db ^ ^ ^ ^ ^£°lcl-. 

<80> , £ 6a^l^i^- &<>] ; ^ -^^l ^^^-(^s. 

3^ #£.*fl 71^(61)^1 allele ^#(62)* ^th}. 
<81> Aj-7] uflejol ^-^( 6 2)^- ^^s>7l ^oj) ^ajl-^ s^ls}71 «^ 

°l-g-3: 

<82> ZL^Jil s. 6b°lH2l- ^o] f ^e^^o. ^^s>7l ^tb ^l^W. 

<83> ^, «H^ol ^-^(62)^H1 ^l=^o.5. PVD #1 = ^(63)* 

<84> *J7H, PVD #1:= ^(63)£r Al Sb Cu# >M"8-*M 300°C°1S}£1 5kW°l#^ 
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High *\-$\S. 2000A ^^W. 
<85> o]o] t s. 6c°fl>H^- PVD #1= ^(63)^1 1000 A ^1*>^ CVD 

«K64)-g- ^tb^. 

<86> ^71^, CVD ^ v ^-(64)-gr Al€- A >-g-^>°i $^*rjl (precursor 

DMAHCdimethyl aluminum hydride, (CHs^AlH) ,DMEAA(dimethyl ethyl amine alane,AlH3 

N(ai 3 )2(C2H 5 ))f-^ -8-71 ^ Sr^'l- m S^Rr ^(biend) ^r-g-^t. 

<87> ^ DMAH^l ^7>#(adduct)S ^7>^ ^^-#-g- A}^-^r>j7 ^ ^ = 

1- 150 - 300°C, ^ <y-^-§- 1 ~ lOOTorrS CVD ^(64)^- Sl^r. 

<88> CVD «v^-(64)^r CuS. Lewis-base stabilized 

Cu(I)beta-diketonate S^r i1r*rfe- ^t^II- A}-g-^-t]-. 

<89> ^ ^Sfl-S-b- Cu(hfac)(tmvsHl tmvs ^ Hhfac Dihydrate(HDH)# *lej ^7>^b 

^ttt A]-g-*].zL ^ 100 - 300 °C , 1 ~ lOOTorrS. ^l^s}^ CVD 

^(64)* ^ 5M. 

<90> <^7H, CVD ^C64)-i- A13. ^>y«rfe ^-M tifl&M ^#(62)# Ti SEb TiN 

SE^b Ti/TiN^- ^HJ-S^ 
<9i> Tib ionized PVD ^ ^.S, TiN-g- ionized PVD CVD "o^AS. f^W. 
<92> zta|jl CVD «>b|(64)^- CuS ^j^Rr ^-f^lb ^##(62)-8: Ta, TaN, 

Ta/TaN,TiN,Ti/TiN 5Eb WNx» *r-g-^ 
<93> Ta.Tib ionized PVD y <^ %^^jL, TaN.TiN.WNxb ionized PVD lb CVD # 



30-13 



1020000042158 2000/9/ 
<94> o]o] t 3E. fctfMal- ^-o] ; ^7} CVD ^-^-(64)^1 PVD ^(65)* 

<95> ojufl, pvD e1#S-f ^-(65)0.5. Al-§: A>-g-^ ^-^-oflir 300 1: o]>£o] ^^(ti>Hl- 

350 - 400°CHH, 5kW ^8-§- ^*3*}7li4, 5kW°l#£) 

<96> 2. cfg. « 0 >^o_S.^ high aHuakW iow ^(5kW jlqiS. ^h-g-^M 

<97> zielJi PVD b^S^- 65) .2.5. Cu#- ^>-g-§}^ ^-MS. ^7l<4 n>^-7|-^l S 300 
°C ©ltf^ ^5E(HV^-als>7flfe- 350 ~ 400^)011^, 5kW 

<98> se t)-E- « 0 ^^h high sj-^](5kW low ^(5kW °1^V)* liltflS. *H*-SH 

<99> n^JL PVD ^-^-(65)^ 3l*fl ^ 50%!- &7fl 

<ioo> ^7>S. ^-71 PVD «^(65)^H1 sflE^ ^-^oj o. 

^-is>7l Ti/TiN^ ARCf 1 * c] ^ 

<101> o]s|- ^ -g- ig-Tgofl rcj-^. ^ <^ uj-^ o. CVD yVnl-o} ^Vo] PVD 

<102> CVD #^^3. DMAHCdi methyl aluminum hydr ide, (CH 3 ) 2 

AlH),DMEAA(dimethyl ethyl amine alane.AlHsNCCHs^^Hs))^ *HM^-cfl °l#^r 
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^ ^-5-7} *I^(selectivity)# ^ 5^. 
<103> 71^: (Metal substrate W *\5. ^^2] #ff- ^ ^ S^ofl ^ CVD ^ v 

tiJ-S) ^ ^ £ ^ n]^| ^27} ^r^lTfl ^rf. 
<104> =4=- tifl^ xisl^ 7}^- tjj-Bj-^t!: ^ «fl^ T^^r <111> «o V ^ 

afl^ ^-^tl- CVD <ili> ^JLJL °ii^^7i] Sj-fe- 7j#3 ^oj 

<ios> PVD "g-^MM ^ o-oil^ <002> Afl^Mel Ti «>bM Al 

nflU^ 7># nflsH ^^t^S. ^^^1 Ji ^>ZL, Ti<002>/TiN<lll>^-^- 

<106> ZL^cfl£ ^-g- ol^^H^l PVD ^MHl CVD ^-g: *§>8*rfe ^-f 2]- ^ 

<107> ^} ^ wvm- tg^ « o >«^ Al filling ^-^l 7># tf)Z\o] ^ 

^^^1 IMP Ti/MOCVD TiN tifleM# A )-§-^fe 7j-f ojjc A1 sJj^ ^ 
7> M-^ §-^11- PVD #1 = ^^Hl ^^sH sfll^ ^-^rf. 

<ios> imp Ti ^ IMP Ti/MOCVD TiN alleM zj-zj-ofl cfl^ CVD/PVD Al ^-§r h] SSI- 

'S 4^-4 £th 

<i09> £ 7a^ £ 7b^ BfleH ^r°fl CVD/PVD Al ^# ^ 7]^7l# 

M-E]-^ Jf-^ ZLEflSojji, 3E. 8a^^l £ 8dTr afle)^ ^ofl oj-^- CVD/PVD Al & 
^ M-eI-^H AFM olD]^]olcf. 
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<no> S. 9a^ £ 9b^ flflsH ^"^Hl CVD/PVD Al XRD sfl^ ^ 

rocking ^J±<>1jI, £ 10avfl*l £ 10d^ dfleH nj-g- CVD/PVD Al al<>> ^ 

^(Via filling) M-Bf^fl HEflSo]cf. 

<m> £. 7aS}- £ 7MH iL^, CVD/PVD Al a]^}-!:^ 7^711- #3}iL 

^ PVD Al ^]^« 3-§-*r*l ^^nfl Ti afl5l<H°ll «1^>^ Ti/TiN Bll&|^ ^>-§: 

-EL ^JL ?]|7] 7} ^ -^4 ^ 

<H2> ZLiHM- ^- ^ofl^^ ^ol f PVD ^H. ^-g-*>^ ^-Mfe Ti, Ti/TiN tifle) 

<H ^ 7l^7l7> 3 i- t ^ $14. 

<H3> ^} t Ti/TiN ^-r-°fl^ ^ ^^7l7> ^SMI 1H3-^g* 

<iw> c 7a <^ £ 7b°H^i Ti^ IMP Ti* M-Ej-Vfi Ti/TiN-g- IMP Ti/MOCVD TiN-§- 4 

H^^fl Ji seedfe- PVD Al seed layer#* 4^ ^ojcf . 

<ii5> zl^zl S. 8a^^l £ 8d^ Al AFM^-S. °1 H *1 # M-e}\H 

<ii6> , Ti//TiN «HeMl- ^V-g-*>Jl PVD Al *l = f"i- ^^Rr 5. 

<U7> 5. 8a^ IMP Ti wHsM*?] CVD/PVD Al i^sj M-i^\H 

-H, £ 8b^ IMP Ti/MOCVD TiN ^M 0 !^ ^ o.oj CVD/PVD Al M- 

<H8> ZL^lJl H 8cfe IMP Ti «i|eJ<H ^ PVD Al *l=^-§: *r-g-*Rr ^-r-^ ^-f-^ W 
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3 S.t£ <8#^r M-^^fl SJojt}. 

<ii9> zie]ji 2. 8dfe IMP Ti/MOCVD TiN wfle^ ^ PVD Al ^H-f-i- ^r-g-^r^ 
^3 M-e^ 

<120> ^ 5. 9b^ <*-^ XRD sflli-g- *4e}-\H ^^.5., Theta-2theta 

scan^r A1<111> rocking curve 3.^- ti/TiNi^f Ti7> -*Hrt!- <1H> S 1 ^ ^r^fl 
(texture)t M-B>ifl^, PVD AI o}*;] A l ^3 *K3-ii7} #*f*lir 3* 

<i2i> nelJl £ lOa^fl^l S. 10d^ Via fit ^it^M Via filling M-^^E 

S., tfl7}*l 2- isn't metallization Al ^ ^-§-^> 

.n <9£r Via *\-% fit M-e}\E ^°14. 
<122> Tiofl tilsfl Ti/TiN aflej^l- *l-8-*rfe- ^-f7> Via filling -f^sKil, PVD Al 

*)JEL^-8r 3-g-^Rr ^^MH Via filling ^H3°! 3* 91^. 

<123> ^ 7l a^, s. lOa^b afleH IMP Til- A|~g-*>^ Tj-folji, £. 105 ^ IMP 

Ti/MOCVD TiN-8: *>-8-*r^ ^-f 0 "!^. 
<i24> zlsJjl £ 10c^ IMP Tit wflBHS. ^-g-^ PVD Al #lS.f-§- ^-g-^f^ 

£ lOdf IMP Ti/MOCVD TiN* tffleMS. Aj-g-sfji, PVD Al 3-g-^r Via 

filling ^-1: q-Bl-HB ^14. 
<125> ol^vo) ^jzj.^. &T& t Ti/TiN substrate^ Al filling M-«Lt|| *>^1 

^Jl^ Al 7^7), <111> ufl^-f-^ -IR3# ^ Ti 

substrate^ tflSflA^ Al 71^71 ,<lll> afl^, Al filling 
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<126> o-|$f ^ ^-S- ^ ^r«fl*I# 

<127> o]sq- ^ «^ofl ,xj.s ^ ^ -.^ tgjg ^ ^^j. ^ ol 
4. 

<128> via filling 1H3°1 ^HM* aflsl^ ^d^*>^ *1~§-^- *r 

<i29> ie^}-, ^3*1 31 71^711- ^ *}°) 
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1] 

#7l ufleM ^f-g-ofl 0.5. ^^s]^ PVD *lJE. Mi-^-.CVD ^,PVD a) 

#5.4- ^"^-a- ^7} PVD #1 = W.CVD mv^-.pvd 31-3--?- £t 

2] 

*)] 1 1M1 &°H , PVD #lJ= mv^,CVD ^^,PVD Al ^ Cu9l % 

13^8" 3] 

*H 1 %H1 &<H>H , w>£^l 7)^4 PVD = A>o]oil^ ^^4* ^Hr #7j; 

1^*8" 4] 

^7) mi^o] ^f^ofl PVD *1 = W^-g; ^*Rr #7fl; 

^71 PVD #1 = ^-^HMl CVD ^^*Vfe #31; 

A oM CVD ^MHl PVD si #5-4- ^-t- H^SH «HHs]:n. ## ^ni- 
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A <HH ^-8: *§^*Rr #31-1- x^-sH °l^f-<H*l^r ^°.s. te^i 

^ yVn}- fg^ h o V^. 

[$^8" 5] 

*H 4 %H] sa<H^, CVD ^-Sr Al SE^ Cu# a>-8-*M 1000A°1^>^| ^MIS. 
^ ^HJ°.S ^ a>£^l 4i*>^ ^ ^ 

*fl 5 lH 9l°]M, CVD ^Kg- A1S. ^ ^ afleH ^"^^-i: Ti SE^r TiN 
Ti/TiN^: *>-g-SM ^SJ-jL, ^7}^\, Tife ionized PVD ^ , TiN^r ionized 
PVD CVD «<H} ^aj-^fe- f^AS ^ -g-^f ^ y o V 

[3^8" 7] 

5 *<H1 &<H*1, CVD ^^>§- CuS ^ ^ *>^r ^^l^r »H|bH Ta, TaN, 

Ta/TaN,TiN,Ti/TiN^ *>M- 5^ WNx* A}-g-SH ^sj-ui, g}7H, Ta.Ti^fe 

ionized PVD «<h^ ^^*>Jl, TaN,TiN,WNx^ ionized PVD CVD ^a}-^- 
£r 3# ^<L3- *>5^1 ^ 
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